compares favourably with the results obtained by conventional cultural methods; moreover, the FA method gave results in about 16 hours, whereas full identification by cultures would take up to 10 days.
Deacon's technique was adopted by the Communicable Disease Center in Atlanta (U.S.A.). Brown, Copeloff, and Peacock (1962) made the following statements:
(1) Gonococci are detected in asymptomatic promiscuous teenagers;
(2) The delayed FA technique is capable of detecting the gonococcus, when the Gram-stain smear is negative;
(3) The delayed FA technique gives results comparable to good culture methods; and (4) The vagina, cervix, urethra and anus should all be tested to determine the presence of the gonococcus. Pariser, Farmer, and Marino (1964) corroborated these results, and found that the male can harbour the organism of gonorrhoea without signs or symptoms of infection; he may acquire an asymptomatic infection or may habour the organism after treatment, despite the disappearance of signs or symptoms. One can only postulate that in this asymptomatic state sufficient viable organisms are present to transmit the disease. Clinically and cpidemiologically transmission by an asymptomatic male seems probable. Cure cannot be determined solely on the basis of the disappearance of signs and symptoms. Post-treatment examinations of urine and prostatic secretions by FA tests and culture provide the most accurate gauge of cure.
In spite of these findings the FA method has not yet been widely used in practice.
Cherry and Moody (1965) , in a general review of the method and its applications, stated:
They mentioned the work of Harris, Deacon, Tiedemann, and Peacock (1961) , who successfully used the delayed FA technique to determine the incidence of N. gonorrhoeae in 213 female prisoners, none of whom had clinical symptoms of infection; 20-6 per cent. of these women gave positive results when specimens from the cervix, urethra, and vagina were examined. Cherry and Moody subsequently reported the results of Price (1964) : five service laboratories examined 88,000 specimens obtained from 9,000 females, applying both FA methods and the cultural method.
There was a great deal of variation in the relative efficiency of the cultural and FA procedures among participating laboratories.
Price attributed this to a lack of uniformity in performing cultural procedures.
Cherry and Moody summarize this part of their article as follows:
If the recommendations of the authors of the test are followed, immunofluorescence appears to be a highly specific and sensitive tool for the identification of N. gonorrhoeae.
The hesitation in accepting the FA technique as a standard method was due to a certain extent to difficulties caused by the nonspecific staining of background material. White and Kellogg (1965) employed Evans blue as a counterstain, eliminating the nonspecific background staining and increasing the reliability of the direct FA procedure. Peacock and Thayer (1964) used flazo-orange as a counterstain; nonspecific background fluorescence was quenched without obscuring points of reference, and they found that 56 per cent. of 156 women examined were positive by culture and 54 per cent. by the FA smear with flazo-orange counterstain.
GREAT BRITAIN Fry and Wilkinson (1964) Gallwey, Nicol, and Ridley (1967) After the demonstration of the persistence of treponemes in patients with treated late syphilis, FA methods were used to study this problem by Yobbs, Rockwell, and Clark (1964) , who screened 102 prisoners who had reactive TPI tests. All those included in the study were required to give a complete history of their illness and its treatment, and had to be willing to undergo lumbar puncture and the surgical excision of an inguinal lymph node. 46 men were selected, all of whom had been treated for syphilis at various stages of the disease. Five nodes were shown to contain treponemal forms and in two cases these proved to be virulent for rabbits. After a course of treatment under careful supervision, the findings were completely negative in a node removed subsequently. The authors stated that the possibility of re-infection had to be absolutely ruled out before the finding of living spirochaetes could be interpreted as demonstrating treponemal survival in humans after adequate penicillin treatment. They discussed reliability of the VDRL test in comparison with the TPI and FTA tests. Miller, Whang, Boak, and Carpenter (1964) studied technical problems associated with the FTA test and its efficacy, especially as an aid in the serological diagnosis of latent syphilis. They stated that the complexities were overcome by using a specially treated and preserved strain of treponemes. The conclusion of their studies is guarded:
This test is satisfactory as a screening aid; however, greater experience is necessary before the test can be used effectively as a routine procedure. Sherris (1963) was also cautious enough in his review. After an exposition of the FA technique described by Deacon, Falcone, and Harris (1957) and its modification he concluded:
The antitreponemal test has approximately the same degree of specificity as the Treponemal Immobilization Test (TPI) and because of its greater simplicity, will prove to be a useful adjunct to the sensitive but somewhat less specific lipoidal antigen or RPCF tests.
The most complete exposition of the development is that of Cherry and Moody (1965) . Beginning with its first use by Deacon and others (1959) Nicholas (1967) pointed out the special difficulty of the proper interpretation of serological tests for syphilis in the aged. It requires not only a basic knowledge of serology, but also the ability to recognize and diagnose the various phases of syphilis. In cases of questionable biological false reactions, the TPI and/or PTA tests should be employed. These tests will also help to establish the diagnosis of syphilis in patients with clinical manifestations of late syphilis whose serum shows no reaction by routine reagin tests. Stevens and others (1967) It is relatively simple to perform and the preliminary results obtained suggest that it has a high level of sensitivity and specificity. In a more detailed study (Wilkinson, 1963) , sera were tested at a dilution of 1 to 200, because "it was found that many normal non-syphilitic sera would give positive reactions when tested at low dilution, in some cases up to 1 in 25". He referred to Deacon and Hunter (1962) Thivolet, Kratchko, and Sepetdjian (1963) demonstrated the diagnostic value of the immunofluorescence method in general.
Vaisman and Hamelin (1963) declared that it was a very sensitive method and seemed to have the same specificity as the Nelson test; it was the first of the treponemal tests to become positive, even before the classical serological tests. These authors also reported on the practicability of the method using dried blood, and investigated 150 specimens of blood absorbed on blotting-paper. The serological reactivity of FTA, TPI, and lipoidal antigen tests was also examined on venous blood from the same individuals. The variations found in sensitivity, specificity, and reproducibility of the blotting paper disc FTA-100 procedure were not significant, and the results were practically the same as those obtained independently on sera from the same subjects. No degradation of the antibody was observed after storage of the blotting paper discs for up to 60 days at 20 to 25°C. The Although it is not so highly specific as the TPI test, the FTA technique has the important advantage of revealing syphilitic infection earlier than either the cardiolipin reactions or the TPI test, positive results being obtainable almost at the same time as the appearance of the primary lesion. The authors emphasize that "strict standardization of the test procedure, of the reagents used and of the manner of recording results is essential". Niel and Fribourg-Blanc (1965) published a study of 5,169 sera, and described modifications of their technique. They perfected their optical instruments and developed strictly standardized reagents. They noted the limited value of qualitative expressions such as ++ or +. They insisted that it was essential to follow the technique to the letter in every instance, and that the reagent should be of the highest quality so as to permit testing over a wide range of titres (from 150 to 108,000). In primary syphilis the FTA test was usually positive earlier than the cardiolipin test, and in long-standing treated syphilis it was exceptional for sera to be both FTA-negative and TPI-positive. They concluded that the efficiency of the FTA test as a casefinding technique had been amply demonstrated by their results; they considered that its simplicity, reproducibility, and sensitivity, justified its systematic use in syphilis serology. Colombani and Ripault (1964) studied FTA reactions in 3,156 sera in parallel series with the TPI test and complement-fixation methods. FTA tests showed identical reactions with the TPI in 87-26 per cent. of cases, and with the serum complement method in 83-39 per cent. They observed that:
The FTA test is positive alone principally in the course of primary syphilis at an early stage (first week of the chancre). It can persist during the course of early syphilis for one or two years after the start of treatment. In rare cases, it can be negative when the TPI test is positive in tertiary and in all forms of syphilis after treatment. The possibility of carrying out the FTA test quantitatively makes it a useful method for the control of the serological evolution in the infected subject.
Besides these enthusiastic partisans of the FTA method there are also some sceptics. Daguet (1964) Fribourg-Blanc and Niel (1966) first gave a very exact and clear analysis of the basic principles of immunofluorescence and a review of its diagnostic application in clinical bacteriology. Secondly, they reported the results of their own researches on 10,193 sera during a four-month period. They declared that the quality of the reaction in the FTA procedure depended on the quality of the technique and the reagents used; there were no standardized treponemal antigens and fluorescent antiglobulin conjugates. They considered immuno-fluorescent procedures did not have the absolute specificity of the TPI test.
ITALY
The FA method has been thoroughly studied and evaluated in Italy. Panti and Ulivi (1963) investigated 1,500 sera in Florence. Some were from healthy people; some from individuals in various stages of infection, treated and untreated; and some were "problem" sera. The FTA and all the classical methods and also the TPI test were employed. They concluded that the FTA test gave very sensitive and specific reactions and could profitably be used at a remarkably early stage of the infection. Anselmi and Carlizza (1962) had carried out similar studies in Rome, emphasizing the significance of recrudescence of luetic infection. They pointed to the increased frequency of biological false positivity demonstrated by the usual seroreactions, and expressed the opinion that the FTA method was more specific and easier to perform than the TPI test. Vignali (1962) Garbin and Piacentini (1964) investigated 400 sera in Verona and compared the results with those of the standard serological tests. The FTA was always negative in non-luetic sera, even those which gave positive results by other methods. On the other hand, it was always positive in syphilitic sera, even when other reactions had become negative, except in five elderly patients under treatment, who should thus be considered to be completely cured. Longhi (1964) in Bologna observed that tests made at various stages of treponemal infection showed clearly that the FTA was the most sensitive in primary syphilis, even in the very early stages when the TPI test and the classical serological methods gave negative results, and was, therefore, very important in the diagnosis of dubious cases. Midana (1966) discussed the practical value of the FTA test in the diagnosis and prognosis of syphilis. After analysing the disadvantages of the standard serological tests and the points for and against the TPI procedure, he set out the advantages of the FTA method as follows: rapidity and facility of execution; stability of antigenicity, exclusion of risks of contagion to laboratory staff; sensitivity and high specificity; suitability for testing blood samples on filter paper when the specimen is to be stored and sent by mail. Petzoldt (1964) Betz (1966) found that:
GERMANY
The immunofluorescent antibody reaction is certainly of great value in the sero-diagnosis of lues, because of its rapid and easy performance and good reproducibility. Its sensitivity is certainly higher than that of the TPI test in very recent or very old syphilitic infections and its specificity seems to be very high. POLAND Ruczkowska (1965) The sensitivity and reproducibility of the FTA test are both superior to that of the routine serological tests and the specificity is comparable with that of the TPI test.
Summary
The history, development, and practice of fluorescent methods in the diagnosis of gonorrhoea and syphilis are described in the form of a detailed bibliographical review to indicate progress in various parts of the world. 
